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(57) A continuous casting and rolling apparatus ac-
cording to an embodiment of the present invention may
include: a continuous casting device; a cutting device
thatis disposed at the output side of the continuous cast-
ing device and cuts an inner slab produced from the con-
tinuous casting device; a rolling device pressing down
on the slab and disposed downstream of the continuous
casting device in the moving direction of the inner slab;
a tunnel furnace which is disposed between the cutting
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device and therolling device and heats the slab disposed
on the main path of the inner slab that is transferred from
the continuous casting device to the rolling device; and
a loading adjustment unit which is disposed adjacent to
the tunnel furnace and unloads the slab from the main
path from the outlet side of the tunnel furnace and loads
the slab onto the main path from the inlet side of the
tunnel furnace.
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Description
[Technical Field]

[0001] The present invention relates to a continuous
casting and rolling apparatus and a continuous casting
and rolling method.

[Background Art]

[0002] In a mini mill process, a layout is configured to
directly roll a cut slab produced through a continuous
casting process without cooling.

[0003] A tunnel furnace is installed as a space func-
tioning as a buffer between a continuous casting device
and a rolling device.

[0004] This tunnel furnace serves as a space for con-
necting two continuous casting devices and a single roll-
ing device and as a buffer space when a certain amount
of time is required for rolling mill replacement. In order
to compensate for a temperature drop while a slab re-
mains in the space, a heater having a gas heating method
or aninducted heating method is installed to compensate
for the temperature drop.

[0005] In the mini mill process, however, the slab pro-
duced in the continuous casting device is promptly trans-
ferred to the rolling device to be rolled, thereby causing
a problem that an actual yield is significantly reduced
because the slab in the tunnel furnace and that newly
produced in the continuous casting device are scrapped
when an abnormal operation of the rolling device occurs
for a long period of time. That is, the conventional mini
mill process is advantageous in terms of energy in that
it employs the continuous casting device and the rolling
device directly connected to each other according to a
flow of a material but is disadvantageous in that its ability
to cope with abnormal operations is inferior.

[0006] Further, an exterior material of a vehicle or a
product required to meet stringent surface quality re-
quirements is subject to a scarfing process after pro-
duced using a cut slab, which removes a surface defect
generated during the continuous casting. To apply the
scarfing to the mini mill process, however, a scarfing de-
vice needs to be installed online in consideration of the
characteristics of the mini mill process, that is, the slab
produced in the continuous casting device is promptly
transferred to the rolling device. In this case, it may be
disadvantageous in that the slabs, not subject to scarfing
but in a region in which a scarfing device is installed, are
cooled when scarfing is performed for selective slabs.
[0007] In addition, there may be a problem that the
continuous casting device may not operate in the mini
mill process, or rolling capacity of the rolling device may
be wasted according to a slab production speed of the
continuous casting device.

[0008] Accordingly, research into a continuous casting
and rolling apparatus and a continuous casting and roll-
ing method is required to solve the above issues.

10

15

20

25

30

35

40

45

50

55

[Disclosure]
[Technical Problem]

[0009] An object of the present disclosure is to provide
a continuous casting and rolling apparatus for preventing
a problem of a reduced actual yield of a slab while com-
pensating for a temperature drop of the slab during an
abnormal operation, and a continuous casting and rolling
method.

[0010] Anotherobjectof the presentinventionis to pro-
vide a continuous casting and rolling apparatus for scar-
fing a slab during the continuous casting or preventing a
problem of wasted capacity of a rolling device, and a
continuous casting and rolling method.

[Technical Solution]

[0011] According to an aspect of the present disclo-
sure, a continuous casting and rolling apparatus may in-
clude a continuous casting device; a cutting device dis-
posed on an outlet side of the continuous casting device
and cutting aninner slab produced in the continuous cast-
ing device; a rolling device pressing a slab down and
disposed downstream of the continuous casting device
in a moving direction of the inner slab; a tunnel furnace
provided between the cutting device and the rolling de-
vice and heating a slab located on a main path of the
inner slab transferred from the continuous casting device
to the rolling device; and a loading adjustment unit pro-
vided adjacent to the tunnel furnace, separating the slab
on the main path from the tunnel furnace and introducing
the slab onto the main path from aninlet side of the tunnel
furnace.

[0012] The loading adjustment unit may include a
drawing device provided adjacent to an outlet side of the
tunnel furnace and separating the slab from the main
path to be introduced onto a supplementary path; and an
introducing device provided adjacent to the inlet side of
the tunnel furnace and receiving the slab through the
supplementary path to be introduced onto the main path
[0013] Further, the loading adjustment unit may intro-
duce the inner slab, separated from the main path of the
outlet side of the tunnel furnace by the drawing device,
onto a main path of the inlet side of the tunnel furnace
by the introducing device.

[0014] The continuous casting and rolling apparatus
may further include a reheating device on the supple-
mentary path between the introducing device and the
drawing device and heating the slab on the supplemen-
tary path.

[0015] The continuous casting and rolling apparatus
may further include a scarfing device provided on the
supplementary path between the introducing device and
the drawing device and heating the slab on the supple-
mentary path.

[0016] Theintroducing device may receive atleastone
of an inner slab produced in the continuous casting de-



3 EP 3 705 198 A1 4

vice and an outer slab transferred from the outside and
introduce the same onto the main path.

[0017] A continuous casting and rolling method may
include a process of supplying an inner slab, involving
cutting an inner slab produced in a continuous casting
device and supplying the same to a tunnel furnace; a
rolling process involving pressing down the slab received
from a main path of the slab moving through the tunnel
furnace; and a subworking process performed between
the process of supplying an inner slab and the rolling
process and involving separating the slab on the main
path from an outlet side of the tunnel furnace when the
rolling process stops and introducing the slab onto the
main path from an inlet side of the tunnel furnace when
the rolling process resumes.

[0018] The subworking process may include a drawing
process involving separating the slab on the main path
from the outlet side of the tunnel furnace when the rolling
process stops; and an introducing process involving re-
ceiving the slab separated from the main path of the outlet
side of the tunnel furnace and introducing the same onto
the main path of the inlet side of the tunnel furnace when
the rolling process resumes.

[0019] The subworking process may include the intro-
ducing process subsequent to the drawing process so
as to exclude intervention of another process therebe-
tween, when the slab introduced onto the main path main-
tains a temperature for rolling.

[0020] The subworking process may further include a
reheating process performed before the introducing
process and involving heating the slab introduced onto
the main path during the subworking process on the sup-
plementary path when the slab has a temperature below
the temperature for rolling.

[0021] The subworking process may further include a
scarfing process performed before the introducing proc-
ess and involving scarfing the slab separated from the
main path of the outlet side of the tunnel furnace on the
supplementary path through which the slab is delivered
to be introduced onto the main path of the inlet side of
the tunnel furnace.

[0022] The subworking process may further include a
process of supplying an outer slab, performed before the
introducing process and involving introducing the outer
slab produced outside onto the supplementary path
through which the slab separated from the main path of
the outlet side of the tunnel furnace is delivered to be
introduced onto the main path of the inlet side of the tun-
nel furnace.

[0023] The outer slab supply may be performed when
capacity of the slab performing pressing down during the
rolling process is larger than a supply amount of the inner
slab.

[Advantageous Effects]

[0024] The continuous casting and rolling apparatus
and the continuous casting and rolling method of the
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present invention are advantageous in that a problem of
a reduced actual yield of a slab can be prevented while
atemperature drop of the slab can be compensated dur-
ing an abnormal operation.

[0025] In another aspect, the continuous casting and
rolling apparatus and the continuous casting and rolling
method are advantageous in that scarfing can be per-
formed for a slab during the continuous casting or a prob-
lem of wasted capacity of a rolling device can be pre-
vented.

[Description of Drawings]
[0026]

FIG. 1 is a layout diagram illustrating a moving path
of a slab in the continuous casting and rolling appa-
ratus of the present invention during an abnormal
operation.

FIG. 2 is a layout diagram illustrating a moving path
of a slab compensating for a temperature loss in the
continuous casting and rolling apparatus during an
abnormal operation.

FIG. 3 is a layout diagram illustrating a moving path
for scarfing of a slab in the continuous casting and
rolling apparatus.

FIG. 4 is a layout diagram illustrating a moving path
for receiving an outer slab in the continuous casting
and rolling apparatus.

FIG. 5is a layout diagram illustrating a moving path
for receiving an outer slab and performing scarfing
in the continuous casting and rolling apparatus.
FIG. 6 is a diagram illustrating an order of the con-
tinuous casting and rolling method of the present in-
vention.

FIG.7 is adiagram illustrating a subworking process
during the continuous casting and rolling method.

[Best Mode for Invention]

[0027] Hereinafter, exemplary embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings. Meanwhile, the
spirit of the present invention is not limited to the sug-
gested embodiments, and those skilled in the art to which
the present invention pertains could easily suggest an-
other embodiment which falls within the spirit of the
present invention through the addition, modification, and
deletion of another component without departing from
the spirit of the present invention.

[0028] Inthe following description, components having
the same function within the same scope illustrated in
the drawings of the embodiments are illustrated by using
the same reference numerals.

[0029] The present invention relates to a continuous
casting and rolling apparatus and a continuous casting
and rolling method. In the present invention, a problem
of a reduced actual yield of a slab can be prevented, and
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scarfing can be performed on a slab during the continu-
ous casting. A problem of wasted capacity of a rolling
device 30 can be prevented.

[0030] Specifically, with reference to the accompany-
ing drawings, FIG. 1 is a layout diagram illustrating a
moving path of a slabin the continuous casting and rolling
apparatus of the present invention during an abnormal
operation. Based on FIG. 1, a continuous casting and
rolling apparatus according to an exemplary embodiment
may include a continuous casting device 10; a cutting
device 20 disposed on an outlet side of the continuous
casting device 10 and cutting an inner slab IS produced
in the continuous casting device 10; a rolling device 30
pressing a slab down and disposed downstream of the
continuous casting device 10 in a moving direction of the
inner slab IS; a tunnel furnace 40 provided between the
cutting device 20 and the rolling device 30 and heating
a slab located on a main path MP of the inner slab IS
transferred from the continuous casting device 10 to the
rolling device 30; and a loading adjustment unit 50 pro-
vided adjacent to the tunnel furnace 40, separating the
slab on the main path MP from the tunnel furnace 40 and
introducing the slab onto the main path MP from an inlet
side of the tunnel furnace 40.

[0031] According to such configuration, the problem of
areduced actual yield, which may be caused by a defect
of the rolling device 30 or a scrapped slab during an ab-
normal operation in which a rolling operation such as a
replacement of a transfer roll is impractical, may be pre-
vented.

[0032] In other words, the slab located in the tunnel
furnace 40 or that produced by molten steel remaining
in the continuous casting device 10 is separated from a
main path MP of an outlet side of the tunnel furnace 40
by the loading adjustment unit 50 during the abnormal
operation and introduced onto a supplementary path SP.
The slab on the supplementary path SP is reintroduced
onto the main path MP of an inlet side of the tunnel fur-
nace 40, thereby increasing a time for which the slab is
positioned on a moving path.

[0033] By securing a bypass, on which the slab re-
mains without entering the rolling device 30, the slab can
be prevented from being wasted by the scrap treatment
due to insecurity of the path on which the slab remains.
[0034] Besides, the loading adjustment unit 50 intro-
duces the slab introduced onto the main path MP onto
an inlet side of the tunnel furnace 40, thereby compen-
sating for a temperature of the slab lowered during its
transfer through the supplementary path SP by a tem-
perature at which the rolling can be performed.

[0035] The continuous casting device 10 may serve to
produce an inner slab IS from the molten steel through
a casting process. That s, the continuous casting device
10 supplies the molten steel to a mold in a tundish, and
the supplied molten steel forms a cast while depriving
heat. The inner slab IS is guided by a segment roll and
a pinch roll and may be moved and supplied to the rolling
device 30 to be described later.
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[0036] Such continuous casting device 10, however,
produces the internal cast steel IS depending on a solid-
ification speed of the molten steel, it is difficult to control
a production speed. Accordingly, production of a product
by continuously receiving the inner slabs IS produced in
the continuous casting device 10 and pressing down the
same using the rolling device 30 has a limitation of a
speed.

[0037] However, the inner slab released from the con-
tinuous casting device 10 has a high average tempera-
ture, it is advantageous in that a temperature required
during the rolling operation can be guaranteed.

[0038] The cutting device 20 can serve to control
whether a slab (innerslab IS or outer slab OS) performing
the rolling in the rolling device 30 is provided as in a con-
tinuous form of being connected to the continuous cast-
ing device 10 or in a discontinuous form of being sepa-
rated from the continuous casting device 10. To this end,
the cutting device 20 is provided on an outlet side of the
continuous casting device 10.

[0039] Thatis, when the cutting device 20 and allows
the inner slab IS to freely pass without cutting the same,
the rolling device 30 receives the inner slab IS produced
in the continuous casting device 10 in the continuous
form of being connected to the continuous casting device
10 to perform the rolling. When the cutting device 20 cuts
the inner slab IS and transfers the same to the rolling
device 30, the rolling device 30 receives the inner slab
IS in the discontinuous form of being separated from the
continuous casting device 10 to perform the rolling.
[0040] When the rolling device 30 stops due to an ab-
normal operation, the inner slab IS needs to be intro-
duced onto the supplementary path SP. In this regard,
the cutting device 20 cuts the slab.

[0041] The rolling device 30 receives a slab, such as
the inner slab IS produced in the continuous casting de-
vice 10 or an outer slab OS provided from outside, and
presses the same to produce a natural or after product.
[0042] To this end, the rolling device 30 can allow the
slab to go through a pair of rolling rolls to roll the slab,
and several rolling stands providing such a pair of the
rolling rolls may be provided.

[0043] As described above, the rolling device 30 can
roll the slab while setting various rolling thicknesses.
[0044] The rolling device 30 may be provided as a
rough rolling device 30 and a finish rolling device 30. The
rough rolling device 30 has a configuration in which a
slab produced in the continuous casting device 10 is first
rolled, whereas the finish rolling device 30 has a config-
uration in which the slab rolled in the rough rolling device
30 is finish-rolled.

[0045] When the rolling thickness for the slab is satis-
fied by the rough rolling device 30, the finish rolling device
30 does not perform the rolling but may allow pairs of the
rolling rolls to freepass the slab. Alternatively, when the
rolling thickness for the slab is formed only by the oper-
ation of the finish rolling device 30, the rough rolling de-
vice 30 does not perform the rolling but may allow the
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pairs of the rolling rolls to freepass the slab.

[0046] A heater for adjusting a rolling temperature of
the slab or a scale-remover removing a scale may be
provided on the inlet side of the rough rolling device 30
or the finish rolling device 30.

[0047] The tunnel furnace 40 serves to maintain or in-
crease arolling temperature of the slab when transferring
the slab to the rolling device 30 and rolling.

[0048] To this end, the tunnel furnace 40 is provided
between the continuous casting device 10 and the rolling
device 30 and heats the slab, such as the inner slab IS
produced in the continuous casting device 10 or an outer
slab OS provided from outside, to maintain or increase
the rolling temperature of the slab.

[0049] In another aspect, as a cooling speed can be
adjusted as the temperature of the slab increases or a
heating amount decreases, a material of the slab can
also be adjusted.

[0050] To this end, the tunnel furnace 40 may be pro-
vided with a heating means such as a gas heating meth-
od, an induced heating method, or the like, and the tunnel
furnaces 40 may be provided in plural according to a
length thereof.

[0051] In particular, the slab is separated to the sup-
plementary path SP from the main path MP of the inner
slab IS delivered to the rolling device 30 from the contin-
uous casting device 10 the tunnel furnace 40 on the outlet
side of the tunnelfurnace 40. Inthe meantime, the loading
adjustment unit 50 introducing the slab from the supple-
mentary path SP onto the main path MP may be con-
nected to the inlet side of the tunnel furnace 40.

[0052] The loading adjustment unit 50 serves to sep-
arate a slab from the main path MP to be introduced onto
the supplementary path SP on the outlet side of the tunnel
furnace 40 while separating the slab from the supple-
mentary path SP onto the main path MP on the inlet side
of the tunnel furnace 40. This is to prevent the problems
that the slab is scrapped and the actual yield thereof is
lowered in presence of a defect of the rolling device 30
or a scrapped slab during an abnormal operation in which
a rolling operation such as a replacement of a transfer
roll, by expanding the path on which the slab remains to
the supplementary path SP. This enables the slab to re-
main on the main path MP and the supplementary path
SP without being abandoned until the operation is back
to normalize.

[0053] To this end, the loading adjustment device may
include a drawing device 51 and an introducing device
52. That is, the loading adjustment unit 50 of the contin-
uous casting device according to an exemplary embod-
iment of the present invention is provided adjacent to the
outlet side of the tunnel furnace 40 and to the inlet side
of the tunnel furnace 40 and the drawing device 51 sep-
arating the slab from the main path MP to be introduced
onto the supplementary path SP. The loading adjustment
unit 50 may include the introducing device 52 receiving
the slab through the supplementary path SP to be intro-
duced onto the main path MP.
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[0054] The drawing device 51, located on the outlet
side of the tunnel furnace 40, serves to deliver the slab
from the main path MP to the supplementary path SP.
Accordingly, the moving path of the slab is expanded by
changing the moving path of the slab toward the rolling
device 30 from the outlet side of the tunnel furnace 40 to
the supplementary path SP.

[0055] Such drawing device 51 may include a pusher
pushing the slab on the transfer roll, but is not limited
thereto. Any drawing device 51 can be used in the present
invention as long as the slab can be delivered from the
main path MP to the supplementary path SP.

[0056] The introducing device 52, located on the inlet
side of the tunnel furnace 40, serves to deliver the slab
from the supplementary path SP to the main path MP.
Accordingly, the slab separated from the outlet side of
the tunnel furnace 40 can be delivered toward the rolling
device 30.

[0057] Further, as being provided on the inlet side of
the tunnel furnace 40, the introducing device 52 enables
the slab to be heated, thereby increasing the temperature
of the slab, which has lowered while being transferred to
the supplementary path SP, to a temperature at which
the slab can be rolled.

[0058] Similarly to the drawing device, the introducing
device 52 may include a pusher pushing the slab on the
transfer roll, but is not limited thereto. Any introducing
device 52 can be used in the present invention as long
as the slab can be delivered from the supplementary path
SP to the main path MP.

[0059] The loading adjustment unit 50 of the continu-
ous casting device according to an exemplary embodi-
ment may serve to introduce the inner slab IS separated
from the main path MP of the outlet side of the tunnel
furnace 40 by the drawing device 51 onto the main path
MP of the inlet side of the tunnel furnace 40 by the intro-
ducing device 52.

[0060] That is, an additional configuration is not sug-
gested for the moving path of the slab transferred from
the drawing device 51 to the introducing device 52, and
the slab can be configured to transfer while forming the
supplementary path SP directly connecting the introduc-
ing device 52 to the drawing device 51.

[0061] When the supplementary path SP is formed as
the above, a length thereof may be reduced depending
on a number of the slabs to remain.

[0062] The length of the supplementary path SP is de-
fined in consideration of an amount of the slab cooled on
the supplementary path SP. That is, the temperature of
the slab on the inlet side of the rolling device 30 in con-
sideration of the amount of the cooled slab reduced on
the supplementary path SP and a degree of a tempera-
ture increase in the tunnel furnace 40 added to the slab
needs to be higher than a temperature at which the rolling
is feasible. In such relationship, a maximum distance of
the supplementary path SP is defined.

[0063] FIG. 2 is a layout diagram illustrating a moving
path of a slab compensating for a temperature loss in the
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continuous casting and rolling apparatus during an ab-
normal operation. Based thereon, the continuous casting
device according to an exemplary embodiment is provid-
ed on the supplementary path SP between the drawing
device 51 and the introducing device 52 and may include
areheater 60 heating the slab on the supplementary path
SP.

[0064] The reheater 60 is further provided on the sup-
plementary path SP as described above because the
range for compensating for the temperature drop (cooling
amount) of the remained slab on the path in the tunnel
furnace 40 is exceeded according to an increasing
amount of the slab, which needs to remain on the sup-
plementary path SP.

[0065] This is the case in which the inner slab IS pro-
duced in the continuous casting device 10 is prevented
from being disposed and an amount of the inner slab IS
remaining on the main path MP or the supplementary
path SP increases in the case of prolonged period of the
abnormal operation.

[0066] Such reheater 60 may be configured as the tun-
nel furnace 40. That is, the reheater 60 may be provided
with a heating means such as a gas heating method, an
induced heating method, or the like, and may be provided
in plural according to alength of a section which is heated.
[0067] FIG. 3 is a layout diagram illustrating a moving
path for scarfing of a slab in the continuous casting and
rolling apparatus. Based thereon, the continuous casting
device according to an exemplary embodiment may in-
clude a scarfing device 70 provided between the intro-
ducing device 52 and the drawing device 51 on the sup-
plementary path SP and scarfing the slab on the supple-
mentary path SP.

[0068] The scarfing device 70 serves to scarf the inner
slab IS or the outer slab OS according to a need of a
product to be produced.

[0069] Asanexample, asthe scarfing device 70 is pro-
vided on the supplementary path SP, not on the main
path MP, a problem that a slab, which does not need to
be scarfed, is unnecessarily cooled due to unnecessary
waste of the main path MP is prevented. Further, selec-
tive scarfing is feasible for the slab in need of being
scarfed.

[0070] FIG. 4 is a layout diagram illustrating a moving
path for receiving an outer slab in the continuous casting
and rolling apparatus, and FIG. 5 is a layout diagram
illustrating a moving path for receiving an outer slab and
performing scarfing in the continuous casting and rolling
apparatus.

[0071] BasedonFIGS. 4 and 5, the introducing device
52 of the continuous casting device according to an ex-
emplary embodiment is configured to receive atleast one
of the inner slab IS produced in the continuous casting
device 10 or the outer slab OP delivered from outside to
introduce the same onto the main path MP.

[0072] That s, the introducing device 52 is not limited
to providing the inner slab IS produced in the continuous
casting device 10 to the rolling device 30 and rolling the
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same; the introducing device 52 is configured to intro-
duce the slabs produced outside, thereby preventing roll-
ing capacity of the rolling device 30 from being wasted.
This may serve to increase a production yield of a product
produced by the rolling device 30.

[0073] Further, in consideration of the rolling capacity
of the rolling device 30, a plurality of the continuous cast-
ing devices 10 may be connected to a single rolling device
30 to form the main path MP. In another aspect, a moving
path of the slab connecting the main continuous casting
device 10 and the rolling device 30 is formed as the main
path MP, and the slab produced in another continuous
casting device 10 is delivered to the rolling device through
the supplementary path SP.

[0074] When the outer slab OS needs to be scarfed, a
moving path passing the scarfing device 70 may be con-
figured. A moving path passing the reheater 60 may be
configured when additional heating is required.

[0075] FIG. 6 is a diagram illustrating an order of the
continuous casting and rolling method of the present in-
vention. Based thereon, a continuous casting and rolling
method according to another exemplary embodiment in-
volves a process of supplying an inner slab, involving
cutting an inner slab produced in a continuous casting
device 10 and supplying the same to a tunnel furnace
40; a rolling process involving pressing down the slab
received from a main path MP of the slab moving through
the tunnel furnace 40; and a subworking process per-
formed between the inner slab supply process and the
rolling process and involving separating the slab on the
main path MP from an outlet side of the tunnel furnace
40 when the rolling process stops and introducing the
slab onto the main path MP from an inlet side of the tunnel
furnace 40 when the rolling process resumes.

[0076] The subworking process may serve to prevent
aproblem of areduced actual yield, which may be caused
by a defect of the rolling device 30 or a scrapped slab
during an abnormal operation in which a rolling operation
such as a replacement of a transfer roll is impractical.
[0077] That is, the slab located in the tunnel furnace
40 or that produced by molten steel remaining in the con-
tinuous casting device 10 is separated from the main
path MP of the outlet side of the tunnel furnace 40 to be
introduced onto the supplementary path SP during the
abnormal operation. Alternatively, the slab on the sup-
plementary path SP is introduced onto the main path MP
of the inlet side of the tunnel furnace 40, thereby increas-
ing a time for which the slab is positioned on a moving
path.

[0078] By securing a bypass, on which the slab re-
mains without entering the rolling device 30, the slab can
be prevented from being wasted by the scrap treatment
due to insecurity of the path on which the slab remains.
[0079] Besides, the slab introduced onto the main path
MP is limited to be introduced onto the inlet side of the
tunnel furnace 40, thereby compensating for a tempera-
ture of the slab lowered during its transfer through the
supplementary path SP by a temperature at which the
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rolling can be performed.

[0080] The process of supplying aninner slab involves
producing of the inner slab IS using molten steel in the
continuous casting device 10, and the rolling process in-
volves pressing down the slab by the rolling device 30 to
produce as a rolling product.

[0081] As previously described, the subworking proc-
ess involves producing the supplementary path SP in
addition to the main path, through which the inner slab
IS is delivered to the continuous casting device 10 and
the rolling device 30 such that the problem that the slabs
are disposed during abnormal operations is prevented.
[0082] More specifically, the subworking process of the
continuous casting and rolling method according to an-
other exemplary embodiment may include a drawing
process involving separating the slab on the main path
from the outlet side of the tunnel furnace when the rolling
process stops; and an introducing process involving re-
ceiving the slab separated from the main path of the outlet
side of the tunnel furnace and introducing the same onto
the main path of the inlet side of the tunnel furnace when
the rolling process resumes.

[0083] Thatis, the drawing processinvolvingdelivering
the slab from the main path MP to the supplementary
path SP, and the introducing process involving delivering
the slab from the supplementary path SP to the main
path MP, are suggested.

[0084] Thedrawing andintroducing processes are per-
formed while not allowing another process to intervene
therebetween such that an additional process is not per-
formed on the supplementary path SP, and this facilitates
a configuration of the slab remaining on the path.
[0085] That is, the subworking process of the continu-
ous casting and rolling method according to another ex-
emplary embodiment includes the introducing process
subsequent to the drawing process so as to exclude in-
tervention of another step therebetween, when the slab
introduced onto the main path maintains a temperature
for rolling when the slab introduced onto the main path
maintains at least a temperature for rolling.

[0086] The subworkingprocess is performed foracase
in which a period of time for the abnormal operation is
short enough that a cooling amount can be compensated
in the tunnel furnace 40 while the slab remains on the
supplementary path SP.

[0087] However, in the case of a prolonged period of
the abnormal operation, the cooling amount of the slab
remaining on the supplementary path SP increases,
thereby disabling to secure the rolling temperature. In
this case, the slab is reheated between the introducing
and drawing processes.

[0088] That is, the subworking process of the continu-
ous casting and rolling method according to another ex-
emplary embodiment may include a reheating process
performed before the introducing process and involving
heating the slab introduced onto the main path MP during
the subworking process on the supplementary path SP
when the slab has a temperature below the rolling tem-
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perature.

[0089] The reheating process may be performed in the
reheater 60 provided on the supplementary path SP.
[0090] In addition, the subworking process of the con-
tinuous casting and rolling method according to another
exemplary embodiment may include a scarfing process
performed before the introducing process and involving
scarfing the slab separated from the main path MP of the
outlet side of the tunnel furnace 40 on the supplementary
path SP through which the slab piece is delivered to be
introduced onto the main path MP of the inlet side of the
tunnel furnace 40.

[0091] The scarfing process may be performed in the
case of producing an exterior material of a vehicle or a
product required to meet stringent surface quality re-
quirements.

[0092] To this end, the scarfing process is performed
in a scarfing device 70 provided on the supplementary
path SP. This may prevent a problem of the main path
MP elongated by the scarfing device 70 as well as a prob-
lem of the slab on the main path MP being cooled.
[0093] Further, the subworking process of the contin-
uous casting and rolling method according to another
exemplary embodiment may include a process of sup-
plying an outer slab, performed before the introducing
process and involving introducing the outer slab OS pro-
duced outside onto the supplementary path SP through
which the slab separated from the main path MP of the
outlet side of the tunnel furnace 40 is delivered to be
introduced onto the main path MP of the inlet side of the
tunnel furnace 40.

[0094] That is, the subworking process is not limited
to providing the inner slab IS during the inner slab supply
process, and further includes supplying an outer slab OS
introduced from outside.

[0095] The process of supplying an outer slab supply
is further performed such that the problem of capacity of
the rolling device 30 being wasted is prevented.

[0096] That is, the outer slab supply process of the
continuous casting and rolling method according to an-
other exemplary embodiment is performed when capac-
ity of the slab pressed during the rolling process is larger
than an amount of the inner slab IS being supplied.
[0097] While embodiments have been shown and de-
scribed in detail above, it will be apparent to those skilled
in the art that modifications and variations could be made
without departing from the scope of the present disclo-
sure as defined by the appended claims.

Claims

1. Acontinuous casting and rolling apparatus, compris-
ing:

a continuous casting device;
a cutting device disposed on an outlet side of
the continuous casting device and cutting an in-
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ner slab produced in the continuous casting de-
vice;

a rolling device pressing a slab down and dis-
posed downstream of the continuous casting
device in a moving direction of the inner slab;
a tunnel furnace provided between the cutting
device and the rolling device and heating a slab
located on a main path of the inner slab trans-
ferred from the continuous casting device to the
rolling device; and

a loading adjustment unit provided adjacent to
the tunnel furnace, separating the slab on the
main path from the tunnel furnace and introduc-
ing the slab onto the main path from an inlet side
of the tunnel furnace.

2. The continuous casting and rolling apparatus of

claim 1, wherein the loading adjustment unit com-
prises:

a drawing device provided adjacent to an outlet
side of the tunnel furnace and separating the
slab from the main path to be introduced onto a
supplementary path; and

an introducing device provided adjacent to the
inlet side of the tunnel furnace and receiving the
slab through the supplementary path to be in-
troduced onto the main path.

The continuous casting and rolling apparatus of
claim 2, wherein the loading adjustment unit is con-
figured to introduce the inner slab, separated from
the main path of the outlet side of the tunnel furnace
by the drawing device, onto a main path of the inlet
side of the tunnel furnace by the introducing device.

The continuous casting and rolling apparatus of
claim 2, wherein the apparatus comprises a reheat-
ing device on the supplementary path between the
introducing device and the drawing device and heat-
ing the slab on the supplementary path.

The continuous casting and rolling apparatus of
claim 2, wherein the apparatus comprises a scarfing
device provided on the supplementary path between
the introducing device and the drawing device and
heating the slab on the supplementary path.

The continuous casting and rolling apparatus of
claim 2, wherein the introducing device is configured
to receive at least one of an inner slab produced in
the continuous casting device and an outer slab
transferred from the outside and introduce the same
onto the main path.

A continuous casting and rolling method, compris-
ing:
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8.

10.

1.

12.

a process of supplying an inner slab, involving
cutting an inner slab produced in a continuous
casting device and supplying the same to a tun-
nel furnace;

a rolling process involving pressing down the
slab received from a main path of the slab mov-
ing through the tunnel furnace; and

a subworking process performed between the
inner slab supply process and the rolling process
and involving separating the slab on the main
path from an outlet side of the tunnel furnace
when the rolling process stops and introducing
the slab onto the main path from an inlet side of
the tunnel furnace when the rolling process
resumes.

The continuous casting and rolling method of claim
7, wherein the subworking comprises:

a drawing process involving separating the slab
on the main path from the outlet side of the tunnel
furnace when the rolling process stops; and

an introducing process involving receiving the
slab separated from the main path of the outlet
side of the tunnel furnace and introducing the
same onto the main path of the inlet side of the
tunnel furnace when the rolling process
resumes.

The continuous casting and rolling method of claim
8, wherein the subworking process involves the in-
troducing process subsequent to the drawing proc-
ess so as to exclude intervention of another step
therebetween, when the slab introduced onto the
main path maintains a temperature for rolling.

The continuous casting and rolling method of claim
8, wherein the subworking process further compris-
es reheating performed before the introducing proc-
ess and involving heating the slab introduced onto
the main path during the subworking on the supple-
mentary path when the slab has a temperature below
the temperature for rolling.

The continuous casting and rolling method of claim
8, wherein the subworking process further compris-
es a scarfing process performed before the introduc-
ing process andinvolving scarfing the slab separated
from the main path of the outlet side of the tunnel
furnace on the supplementary path through which
the slab is delivered to be introduced onto the main
path of the inlet side of the tunnel furnace.

The continuous casting and rolling method of claim
8, wherein the subworking process further compris-
es a process of supplying an outer slab, performed
before the introducing process and involving intro-
ducing the outer slab produced outside onto the sup-
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plementary path through which the slab separated
from the main path of the outlet side of the tunnel
furnace is delivered to be introduced onto the main
path of the inlet side of the tunnel furnace.

The continuous casting and rolling method of claim
12, wherein the process of supplying an outer slab
is performed when capacity of the slab performing
pressing down during the rolling process is larger
than a supply amount of the inner slab.
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